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(54) Ink ribbon cartridge 

(57) An init ribbon (27) is formed form a belt shaped 
sheet body, and is wound around a pair of tubes (40,41 ). 
Spools are detachabty mounted at each end of the tube 
bodies. An ink ribbon cartridge (24) includes side plates 
(51 ) formed with supporting openings (55) for support- 
ing corresponding spools (36). Each supporting opening 

(55) is formed with a cutout portion defined by edges 
(550). When the ink ribbon cartridge (24) is mounted in 


a facsimile machine (1), the spools are freely rotatable 
within the supporting openings (55). On the other hand, 
when the ink ribbon cartridge (24) is dismounted from 
the facsimile machine (1), engagement protrusions (46) 
formed to the spools catch on the edges defining the 
cutout portions, thereby preventing the spools form ro- 
tating. As a result, the ink ribbon (27) will not uninten- 
tionally greatly loosen. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an Ink ribbon 
cartridge for use in a recording device, and more spe- 
cifically to an ink ribbon cartridge including an ex- 
changeable ink ribbon having a broad width. 

2. Description of the Related Art 

[0002] When printing Is performed for forming an im- 
age on a plain paper using a thermal printer, normally 
an ink ribbon cartridge is used because it is easy to ex- 
change and simple to handle. Usually, an ink ribbon car- 
tridge includes a broad-width ink ribbon when the ther- 
mal printer is a thermal line printer. 
[0003] In such an ink ribbon carlridge, the ink ribbon 
is wound around a supply tube and extends to a takeup 
tube. An ink layer is formed on one surface of the ink 
ribbon. A spool without a gear is provided at one end of 
each of the supply tube and th e takeup tube, and a spool 
with a gear is provided at other end of each of the supply 
tube and the takeup tube. All the spools are provided 
with a flange. The supply tube and the takeup tube are 
rotated in their circumferential direction by driving force 
transmitted via the gears. 

[0004] When an ink ribbon cartridge is rerrraved from 
the printer or placed by itself on a table top, for example, 
or when an operator picks up the ink ribbon cartridge 
and moves it around, the ink ribbon can undesirably 
loosen because the spools become freely rotatable with 
respect to the cartridge case. 

[0005] Japanese Patent-Application Publication 
(Kokai) No. HEI-B-276630 discloses configuration for 
overcoming this problem. Specifically, a pair of tubular 
spools on which an ink ribbon is wound are rotatably 
supported in a cartridge case. A compression coil spring 
is interposed between one end of each spool and first 
side wall of the cartridge case. The other end of each 
spool is formed with a groove engageable with an pro- 
trusion formed in an opposite second side wall of the 
cartridge case. The configuration is provided tor moving 
the spools toward the first side wall so the protrusions 
and grooves fall out of engagement when the Ink ribbon 
carlridge is mounting in a printer. 
[0006] On the other hand, when the ink ribbon car- 
tridge is removed from the printer, force of the compres- 
sion coil spring moves the spools in their axial directions, 
and the protrusions engage with the grooves, thereby 
preventing the spools from rotating. In this way. the ink 
ribbon is prevented from loosening. 
[0007] Also, Japanese Utility-Model-applicalion Pub- 
lication (Kokai) No. HEI-6-8174g discloses another type 
of ink ribbon cartridge. A pair of spools on which an ink 
ribbon is wound are freely rotatably supported in internal 


of a cartridge case. A compression coil spring is inter- 
posed between one end of each spool and a first side 
wall of the cartridge case. A flange with a large diameter 
is provided to the other end of the each spool. A friction 

s plate is adhered either an outer surtace of each of the 
flanges an opposite second side wall of the cartridge 
case confronting the outer surface of each flange. 
[0008] With this configuration also, when the ink rib- 
bon cartridge is removed from a printer, force of the com- 

10 pression coil springs move the spools in their axial di- 
rections, so that the outer surtace of each flange is 
brought into pressing contact with the second side wall 
of the cartridge case, thereby preventing the spools from 
undesirably rotating. Therefore, the ink ribbon will not 

IS loosen. 

[0009] However, with this configuration, operations 
for exchanging the ink nbbon are troublesome. That is 
to say, when the spools with a spent ink ribbon are re- 
moved from the cartridge case, there is a danger that 

20 the compression coil springs will fall off the cartridge 
case. Even if the compression coil springs do not sep- 
arate from the cartridge case, in order to remove the 
spools from the cartridge, the compression coil springs 
need to be once greatly compressed. Further, when 

25 mounting the spools with an unused ink ribbon into the 
cartridge case, the spools cannot be mounted in the 
compression coil springs unless the compression coil 
springs are once greatly compressed. For these and 
other reasons, the existence of the compression coil 

30 springs makes operations for exchanging the ink ribbon 
troublesome. 

[0010] When the spools are replaced each time a 
spent ink ribbon is replaced, this wastes resources and 
increases the costs. Therefore, the spools are removed 

55 from the supply tube and the takeup tube with the spent 
ink ribbon, and mounted onto new supply tube and take- 
up tube with a fresh ink ribbon, and then mounted back 
into the cartridge case. At this time, the geared spools 
must be set at correct ends of the supply tube and the 

40 takeup tube and at correct locations in the cartridge 
case, otherwise the ink ribbon will not be arranged in a 
correct orientation in the cartridge case. 

SUMMARY OF THE INVENTION 

45 

[0011] It Is conceivable to form one of the spools in a 
different shape than the other three spools and form one 
end of the lube bodies so thai it will fit only the odd 
shaped spool. In addition, it is conceivable to form one 

so of the spool flanges with a diameter greater than the oth- 
er three spool flanges so that the odd shaped spool 
flange can only fit into a certain supporting hole formed 
to the cartridge case. With this conceivable configura- 
tion, the ink ribbon will not be mounted erroneously in 

55 the cartridge case. 

[0012] However, even with this conceivable configu- 
rations, each time an ink ribbon is exchanged, an oper- 
ator must check to find the spool with the large diameter 
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and then find ihe corresponding mounting location in the 
cartridge case. Alternatively, the user may just keep try- 
ing to mount the Ink ribbon in the cartridge case until he 
hits on the right flange and mounting location combina- 
tion. This is troublesome and time consuming. -5 
[0013] It Is an objective of the present invention to 
overcome the above-described problems and to provide 
a simple configuration of an ink ribbon cartridge wherein 
an Ink ribbon can be prevented from undesirably loos- 
ening. 10 
[001 4] It is an another objective of the present inven- 
tion to provide a simple configuration of an ink ribbon 
cartridge wherein operations for ink ribbon replacement 
can be performed quickly and accurately. 
[001 5] In order to achieve the above and other objec- ^5 
five, there is provided an Ink ribbon cartridge including 
a case, a first spool, a second spool, a third spool, a 
fourth spool, a first tube, a second tube, and an ink rib- 
bon. The case has first and plates facing each other. 
The lirsl plate is formed with first and second openings 
each with a cutout portion. The second piate is formed 
with third and fourth openings. The first and the second 
spools are detachably rotatably mounted in the first and 
second openings, respectively. The third and fourth 
spools have a gear and detachably rotatably mounted 
in the third and fourth openings, respectively. The first 
tube has a first end and a second end opposite from the 
first end. The first and second ends are detachably en- 
gaged with the first and the second spools, respectively 
The second tube has a third end and a fourth end op- 30 
posite from the third end. The third and fourth ends are 
detachably engaged with the second and fourth spools, 
respectively. The ink ribbon is wound around the first 
tube and the second tube. 

[0016] There is also provided an ink ribbon cartridge 35 
including a case, two pairs of aright spool and a left spool 
each having a supporting shaft. The case has two pairs 
of a right side plate and a left side plate each formed 
with an opening with a cutout portion defined by edges. 
The right and left spools are detachably rotatably mount- 
ed in corresponding openings. The supporting shaft of 
either one of the right and left spools has a peripheral 
surface formed with at least one protrusion for catching 
on the edges defining the cutout portion. 

4S 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The particular features and advantages of the 
invention as well as other objects will become more ap- 
parent from the following description taken in connec- so 
tion with the accompanying drawings, in which: 

Fig. 1 is a cross-sectional view of a facsimile ma- 
chine including an ink ribbon cartridge according to 
a first embodiment of the present invention; ss 
Fig. 2 is a plan view of the ink ribbon cartridge ac- 
cording to the first embodiment of the present in- 
vention; 


Fig. 3 is a partial perspective view of the ink ribbon 
cartridge of Fig. 2 with a portion removed to facilitate 
explanation: 

Fig. 4 is a side view in partial cross-section of a 
spool of the ribbon cartridge of Fig. 2; 
Fig. 5 is a side view in partial cross-section of an- 
other spool of the ink ribbon cartridge of Fig. 2; 
Fig. 6 is a side view in partial cross-section of still 
another spool of the ink ribbon cartridge of Fig. 2; 
Fig. 7 Is a perspective view of the spools shown in 
Figs. 5 and 6; 

Fig. 6(a) is a right side view of the ink ribbon car- 
tridge; 

Fig. 8(b) is a leftside view of the ink ribbon cartridge; 
Fig. 9(a) is a partial right side view of the ink ribbon 
cartridge in a lifted up condition; 
Fig. 9(b) is an enlarged side view of a protruding rib 
formed in the spools; 

Fig. 10(a) is a side view showing a support opening 
and a support portion of an ink ribbon cartridge ac- 
cording to a second embodiment of the present in- 
vention; 

Fig. 10(b) is a side view showing the support open- 
ing and the support portion of Fig. 10(a): 
Fig. 11 is a plan view of an ink ribbon cartridge as 
viewed from the above according to the second em- 
bodiment of the present invention; 
Fig. 12 is a plan view of the ink ribbon cartridge of 
Fig. 11 as viewed from below; 
Fig. 13(a) is a right side view of an ink ribbon car- 
tridge of Fig. 11; 

Fig. 1 3(b) is a left side view of the ink ribbon car- 
tridge shown in Fig. 11 ; 

Fig. 14 (a) is a side view of one spool of the ink rib- 
bon cartridge shown in Fig. 11; 
Fig. 14(b) is a plan view of the spool of Fig. 1 4(a); 
Fig. 1 5(a) is a plan view of a portion of another spool 
of the ink ribbon cartridge shown in Fig, 11; 
Fig. 15(b) is an another plan view of the portion of 
the spool shown in Fig. 15(a); 
Fig. 1 6(a) is a plan view of another portion of the 
another spool of Fig. 15(a); 

Fig. 16(b) is an another plan view of the spool 
shown in Fig. 16(a); 

Fig. 17 is a plan view of still another spool of the ink 
ribbon cartridge shown In Fig. 11; 
Fig. 18 Is a cross-sectional view showing the spool 
of Fig. 17 attached to a cartridge case of the ink rib- 
bon cartridge; and 

Fig. 1 9 is side view showing operations for mount- 
ing an ink ribbon into the cartridge case of the ink 
ribbon cartridge according to a third embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0018] An ink ribbon cartridge according to preferred 
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embodiments of the present invention will be described 
while referring to the accompanying drawings. I n the fol- 
lowing description, the expressions "front", "rear", "left", 
"right", "upper", and "below" are used throughout the de- 
scription to define the various parts when the printer is 
disposed in an orientation in which it is intended to be 
used. 

[001 9] First, a general configuration of a facsimile ma- 
chine 1 in which an ink ribbon cartridge of the present 
invention is used will be described while referring to Fig. 
1 . It should be noted that the facsimile machine 1 shown 
in Fig. 1 functions both as a facsimile machine and as 
a printer. Specifically, the facsimile machine 1 retrieves 
images from a document 8, and transmits image data 
to another facsimile machine over a telephone circuit. 
The facsimile machine 1 also receives image data from 
remote facsimile machines and forms images on record- 
ing sheets 4 accordingly. Further, the facsimile machine 
1 receives print data transmitted from a word processor 
or a personal computer over a prinler cable or some 
wireless configuration, such as infrared ray transmis- 
sion system, and forms an image on the recording sheet 
4 based on the print data. 

[0020] As shown in Fig. 1 , the facsimile machine 1 In- 
cludes a main case 2, an operation panel 3, a pair of 
sheet guides 5, a cover 6, and a document tray 7. The 
operation panel 3 is provided at the upper fonward por- 
tion of the main case 2 and includes key switches 3a 
and liquid crystal display 3b. The cover 6 is pivotably 
disposed at the rear of the main case 2 and is for cov- 
ering the upper side portion of the main case 2 when 
closed. The pair of the sheet guides 5 are provided to 
an inner surface of the cover 6 and are for supporting a 
stack of recording sheets 4 in a slanting upright posture. 
The document tray 7 is detachably mounted to the upper 
surface of the main body 2 at a central position between 
the front and rear of the main case 2 and supports a 
document 8. 

[0021] The facsimile machine 1 also includes, a pair 
of feed rollers 9, a contact image scanner (CIS) 10, a 
document pressing body 11, a pair of discharge rollers 

12, and a sheet supply unit 14. The feed rollers 9 are 
provided internally to the main body 2 beneath the op- 
eration pane! 3 and are feeding the document 8 from the 
document tray 7 in a document feed direction. The CIS 
1 0 is disposed downstream side of the feed rollers 9 in 
the document feed direction and is retrieving Images 
formed on the document 8. The discharge rollers 1 2 are 
rotatably disposed for discharging the document 8 out 
from the main body 2. 

[0022] The sheet supply unit 14 is provided beneath 
the sheet guides 5 and includes a sheet supply roller 1 5, 
a separation pad 16, and a pressing member 17. The 
sheet supply roller 15 feeds, from a sheet supply port 

13, one recording sheet 4 at a time in a sheet feed di- 
rection. The separation pad 16 is disposed below the 
sheet supply roller 15 and urges the sheet supply roller 
15 using a spring (not shown). The pressing member 17 


presses the recording sheets 4 stacked on the cover 6 
against the sheet supply roller 15 from a position up- 
stream from the separation pad 16 in the sheet feeding 
direction. 

5 [0023] Further, the facsimile machine 1 includes a re- 
cording portion disposed below the sheet feed roller 15. 
The recording portion includes a roller-shaped platen 
20, a spring 21. a thermal head 22, a print mount 23, 
and an ink ribbon cartridge 24, The thermal head 22 is 

70 disposed below the platen 20 and urged by the spring 
21 toward the platen 20. The thermal head 22 has a plu- 
rality of thermal elements for generating heat when en- 
ergized. The Ink ribbon cartridge 24 is disposed over the 
print mount 23. 

75 [0024] The ink ribbon cartridge 24 includes a supply 
spool 25, a takeup spool 26, and an ink ribbon 27. The 
supply spool 25 is disposed at a rear portion of the ink 
ribbon cartridge 21 and the takeup spool 26 is disposed 
in front of the supply spool 25. The ink ribbon 27 is 

20 wound around the supply spool 25 and the takeup spool 
26, and has one ink surface on which an ink layer is 
formed. A portion of the ink ribbon 27 extends from the 
supply spool 25 to the takeup spool 26, passing above 
the upper surface of the thermal head 22 and a plate 

2S spring tension body 28, with the ink layer facing upward. 
[0025] A recording sheet 4 is fed from the sheet guide 
5 to a position between the platen 20 and the thermal 
head 22 while confrontation with the ink layer of the ink 
ribbon 27. An image is formed one line at a time on the 

30 recording sheet 4 by energizing the thermal elements of 
the thermal head 22 according to image data. After- 
wards, the recording sheet 4 is discharged onto a dis- 
charge portion 32 provided at the upper surface of the 
sheet supply portion 14 by the sheet discharge pad 30 

35 and a pair of sheet discharge rollers 31 . 

[0026] Although not shown in the drawings, a handsel 
is disposed at one side of the main body 2 of the fac- 
simile machine 1. 

[0027] Next, a configuration of an ink ribbon cartridge 
40 24 according to the first embodiment of the present in- 
vention will be described while referring to Figs. 2 to 8 
(b). 

[0028] As shown in Fig. 2, the ink ribbon cartridge 24 
includes a cartridge case 35, the ink ribbon 27, a pair of 

45 right and left supply spools 36a, 36b, a pair of right and 
left takeup spools 36c, 36d, a cylindrical supply tube 40, 
and a cylindrical takeup lube 41 . Each of the supply tube 
40 and the lakeup tube 41 has right and left ends. The 
supply spools 36a, 36b are fitted into the right and left 

so ends of the supply tube 40, respectively, and the takeup 
spools 36c, 36d are fitted into the right and left ends of 
the takeup tube 41 , respectively. It should be noted that 
the supply spools 36a, 36b serve as the supply spool 
25 shown in Fig. 1 , and the takeup spools 36c. 36d serve 

55 as the takeup spool 26 shown in Fig. 1 . Each of the sup- 
ply spoofs 36a, 36b and the takeup spools 36c, 36d 
(hereinafter collectively referred to as "spools 36") is in- 
tegrally formed by, for example, compound resin injec- 
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tion molding. 

[0029] The ink ribbon 27 is formed from a broad-width 
resin film and has the ink surface on which the ink layer 
is formed. As shown in Fig. 2. the ink ribbon 27 is wound 
around the supply tube 40 and the takeup tube 41 . which 5 
are made from paper 

[0030] Next, configuration of the spools 36 will be de- 
scribed. 

[0031] First, the supply spool 36a will be described. It 
should be noted that the supply spool 36a and the take- 
up spool 36c have the same configuration, a description 
for the takeup spool 36c will be omitted. As shown in 
Figs. 3 and 4. the supply spool 36a has a cylindrical in- 
ner shaft 42a, a flange 43a, and a cylindrical supporting 
shaft 44a. The flange 43a has a diameter greater than is 
a diameter of the supporting shaft 44a. The inner shaft 
42a is detachably fitted in the right end of the supply 
tube 40, and is formed with engagement protrusions 45a 
adjacent tothe flange 43a. The engagement protrusions 
45a are for filling in engagement grooves (not shown) 
formed to the supply tube 40 so that the Inner shaft 42a 
will not rotate with respect to the supply tube 40. 
[0032] The supporting shaft 44a is formed with a plu- 
rality of protruding ribs 46a at its outer peripheral sur- 
face. The protruding ribs 46a are separated by an ap- ^5 
propriate distance from one another in a circumferential 
direction of the supporting shaft 44a. The protruding ribs 
46a are provided for preventing the shaft 36a from idly 
rotating around the axis of the supporting shaft 44a. 
[0033] Next, the supply spool 36b will be described. 
As shown in Figs. 5 and 7. the supply spool 36b has a 
cylindrical inner shaft 42b for fitting in the left end of the 
supply tube body 40. a flange 43b, a cylindrical support- 
ing shaft 44b. a gear 48b, a supporting shaft 44b, and 
an outer shaft 49b. The flange 43b has a diameter great- 
er than the diameter of the supporting shaft 44b. The 
gear 48b is provided outside of the flange 43b. 
[0034] The inner shaft 42b is formed with engagement 
protrusions 45b adjacent to the flange 43b. The engage- 
ment protrusions 45b are provided in a predetermined 
arrangement for fitting into grooves (not shown) formed 
to the left end of the supply tube 40. A plurality of pro- 
truding ribs 46b are formed to an outer peripheral sur- 
face of the supporting shaft 44b so as to be separated 
by an appropriate distance in the circumferential direc- 
tion of the supporting shaft 44b. It should be noted that 
the configuration and the dimensions of the inner shaft 
42b and the flange 43b are the same as those of the 
inner shaft 42a and the flange 43a of the supply spool 
36a. 

[0035] Next, the takeup spool 36d will be described. 
As shown in Figs. 6 and 7, the takeup spool 36d has a 
configuration and dimensions similar to those of the sup- 
ply spool 36b. However, as shown in Fig. 6, a supporting 
shaft 44d has a diameter greater than a diameter of the 
supporting shaft 44b of the supply spool 36b. Also, al- 
though not shown in the drawings, engagement protru- 
sions 45d formed to the inner shaft 42d have an arrange- 


ment different from that of the engagement protrusions 
45b. That is. because the engagement protrusions 45a, 
45b, 45c are formed in the same arrangement, the en- 
gagement protrusions 45d are formed in the arrange- 
ment different from that of all the engagement protru- 
sions 45a, 45b. 45c. 

[0036] As described above, each end of the supply 
tube 40 and the takeup tube 41 Is formed with the 
grooves (not shown) for engaging with the engagement 
protrusions 45 of the corresponding spool 36. Grooves 
are formed at the left end to the takeup tube 41 with an 
arrangement that different from the arrangement of the 
grooves at the right and left ends of the supply tube 40 
and at the right end of the takeup tube 41 . 
[0037] With these configuration, the takeup spool 36d 
can be engaged with the left end of the takeup tube 41 . 
In this way, the position where the takeup spool 36d is 
mounted is restricted. 

[0038] Next, an explanation for configuration of the 
cartridge case 35 will be provided while referring to Figs. 
2, 3. The cartridge case 35 includes a supply-side upper 
cover 35a, a takeup-side upper cover 35b, a pair of con- 
nection ribs 52. 53. and side plates 51a, 51b. 51 a Sid 
(hereinafter referred to collectively as "side plates 51"). 
All of these components are integrally fonmed by. for ex- 
ample, compound resin injection molding. The supply- 
side upper cover 35a and the takeup-side upper cover 
35b are elongated in the left and right directions. The 
connection rib 52 connects the left end of the supply- 
side upper cover 35a to the left end of the takeup-side 
upper cover 35b. Similarly, the connection rib 53 con- 
nects the right end of the supply-side upper cover 35a 
to the right end of the takeup-side upper cover 35b. As 
a result, the connection ribs 52, 53, the supply-side up- 
per cover 35a, and the takeup-side upper cover 35d de- 
fine a window portion 54. When the ink ribbon cartridge 
24 is mounted to the facsimile machine 1 , a portion of 
the ink ribbon 27 extending between the supply tube 40 
and the takeup tube 41 is exposed through the window 
portion 54 to the platen 20 above and the thermal head 
22, the tension body 28, and the print mount 23 below. 
[0039] As shown in Figs. 3. B(a), 8(b). the side plates 
51 are desposed where the connection ribs 52, 53 con- 
nect to the supply-side upper cover 35a and the takeup- 
side upper cover 35b. The side plates 51 are formed 
with support openings 55a. 55b*. 55c. 55d (hereinafter 
referred to as 'support openings 55"). respectively. The 
supporting shaft 44a lo44d are freely rotalably mounted 
into corresponding ones of the support openings 55. 
Each of the support openings 55 is formed with a down- 
ward opening cutout portion defined by edges 550. and 
is also formed with a resilient grooves 56. 57. The resil- 
ient grooves 56 are fomned external to the openings 55 
in a curved shape that substantially follows the contour 
of the support openings 55. The resilient grooves 57 ex- 
tend radially from the support openings 55. The support 
opening 55d has a diameter greater than diameter of 
the other support openings 55a. 55b. 55c. 
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[0040] In order to mount spools 36. mounted with the 
ink ribbon 27, into the cartridge case 35. the supporting 
shafts 44 of the spools 36 are pressed upward into the 
corresponding support openings 55. At this time, the 
edges 550 of the support openings 55 resiliently bend 
to allow the supporting shafts 44 through the downward 
facing cutout portions into the support openings 55. 
However, the supporting shafts 44 will not fall out from 
the support openings 55 once inserted because the 
width dimension of the cutout portions are smaller than 
the diameter of corresponding supporting shafts 44. It 
should be noted that the large diameter supporting por- 
tion 44d of the takeup spool 36d can only fit In the large 
support opening 55d of the side plate 51d. Therefore, 
the position where the takeup spool 36d is attached to 
the cartridge case 35 is restricted to the large support 
opening 55d. 

[0041] When the ink ribbon cartridge 24 is mounted 
in the facsimile machine 1, the pair of the connection 
ribs 52. 53 of Ihe cartridge case 35 are supported in a 
predetermined posture. At this time, the outer shafts 
49b, 49d of the takeup spool 36b and the takeup spool 
36d are engaged with protrusions formed on a main 
frame (not shown) of the facsimile machine 1 . Also, the 
gears 48b. 48d are brought into meshing engagement 
with drive force transmission gears (not shown). Further, 
the supporting shafts 44a. 44c of the supply spool 36a 
and the takeup spool 36c are engaged in protrusions 
the resiliently protrude from the main frame (not shown). 
[0042] As a result, as shown in Fig. 8(a), the support- 
ing shafts 44a, 44c of the spools 36a, 36c are arranged 
in substantial concentric condition with the support 
openings 55a. 55c of the side plates 51a. 51c. At this 
time, all of the protruding ribs 46a 46c on the supporting 
shafts 44a, 44c are arranged so as not to contact the 
inner peripheral surface defining the support openings 
55a, 55c. Also, as shown in Fig 8(b). the supporting 
shafts 44b, 44d of the spools 36b, 36d are arranged in 
substantial concentric condition with the support open- 
ings 55b, 55d of the side plates 51b, 51 d. All of the pro- 
truding ribs 46b. 46d formed on the supporting shafts 
44b, 44d are arranged so as not to contact the inner pe- 
ripheral surface defining the support openings 55b, 55d. 
Therefore, the ribbon supply spool 25 and the ribbon 
takeup spool 26 can smoothly rotate. 
[0043] On the other hand, when the operator lifts up 
the cartridge case 35 when replacing the ink ribbon 27. 
then as shown in Fig. 9(a). the weight of the ink ribbon 
27 and the like shifts the supporting shafts 44 down with 
respect to the cartridge case 35 into contact with the 
edges 550 of the support shaft openings 55. As a result, 
the protruding ribs 46 of the supporting shafts 44 catch 
on the edges 550, so that the spools 36, that is, the sup- 
ply tube 40 and the takeup tube 41 , are prevented from 
unintentionally rotating, and the ink ribbon 27 wound 
around the supply tube 40 and the takeup tube 41 is 
prevented from loosening. 

[0044] Also, although not shown in the drawings, 


when the ink ribbon cartridge 24 is placed on a table (not 
shown), for example, with the supply-side upper cover 
35a and the takeup-side upper cover 35b facing upward, 
the weight of the cartridge case 35 shifts the support 

5 openings 55 down with respect to the supporting shafts 
44. As a result, the protruding ribs 46 of the supporting 
shafts 44 catch on the edges of the grooves 57, so that 
the spools 36 do not unintentionally rotate, and the ink 
ribbon 27 is prevented from loosening. It should be not- 

10 ed that even when the ink ribbon cartridge 24 is placed 
on the table upside down, the spools 36 are prevented 
from rotating in the same manner as when the ink nbbon 
cartridge 24 is lifted up. Fig. 9(b) shows an example of 
the protruding ribs 46. 

15 [0045] Next, an ink ribbon cartridge according to a 
second embodiment of the present invention will be de- 
scribed while referring to Figs. 10(a), 10(b). The ink rib- 
bon cartridge according to the second embodiment is 
similar to the ink ribbon cartridge 24 of the first embod- 

20 iment, except that, as shown in Figs. 10(a) and 10(b). 
on© or a plurality of supplementary protrusions 59 are 
formed in an appropriate spacing on an inner peripheral 
surface defining the supporting openings 55. With this 
configuration, as shown in Fig. 10(a). when the ink rib- 

25 bon cartridge is mounted in the facsimile machine 1 , the 
supporting shafts 44 are arranged in concentric condi- 
tion with the surface defining the support openings 55 
in the same manner as in the first embodiment, and the 
protruding ribs 46 are arranged so as not to contact with 

30 the inner peripheral surtace. 

[0046] However, as shown in Fig. 10(b), when the ink 
ribbon cartridge is lifted up into the air or placed on a 
table, for example, the supporting shafts 44 shift into an 
eccentric condition with respect to the support openings 

35 55 so that some of the protruding ribs 46 catch on the 
supplementary protrusions 59. In this way, the ink ribbon 
27 is prevented from loosening. 
[0047] In the above described first and second em- 
Ijodiments, the protruding ribs 46 are provided to all of 

40 the spools 36, However, the same operations and ef- 
fects of the above-described embodiments can be 
achieved by providing protruding ribs 46 to only the sup- 
ply or the takeup spools or to only left or right side 
spools. In these cases, the supplemental protrusions 59 

45 can be provided to the corresponding support openings 
55 if desired. 

[0048] Also, according to the embodiments described 
above, when a spent ink ribbon replaced, the spools are 
removed from the tubes and attached to new ones. 
so Therefore, the configuration is extremely economical. 
[0049] Further, each spool can be fitted in and re- 
moved from a cartridge case of the ink ribbon cartridge 
by mounting and dismounting the spools into and from 
supporting openings through the cutout portions. Be- 
ss cause there is no need to provide compression coil 
springs, the configuration of the ink ribbon cartridge is 
simplified, and operations for mounting and dismounting 
the spools are also simplified. 
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[0050] Also, by simply providing protrusion ribs 
around supporting portions of (he spools, the spools can 
be prevented from rotating when the ink ribbon cartridge 
is taken out from the facsimile machine. Therefore, pro- 
duction costs of the ink ribbon cartridge can be reduced. 
[0051] Next, an ink ribbon cartridge 124 according to 
a third embodiment of the present invention will be de- 
scribed while referring to Figs. 11 to 18. It should be not- 
ed that the ink ribbon cartridge 127 is used in the fac- 
simile machine 1 in the same manner as in the first em- 
bodiment described above. 

[0052] As shown in Figs. 1 1 and 1 2, the ink ribbon car- 
tridge 124 includes a cartridge case 135, an ink ribbon 
1 27, a pair of right and left supply spools 1 36a, 1 36b, a 
pair of right and left takeup spools 136c, 136d. a cylin- 
drical supply tube 140, and a cylindrical takeup tube 
141. The supply spools 136a, 136b and the takeup 
spools 136c, 136d are collectively referred to as spools 
136. Each of the tubes 140. 141 has right and left ends. 
The supply spools 136a, 136b are fitted inlo the right 
and left ends of the supply tube 140, respectively, and 
the takeup spools 1 36c, 1 36d are fitted into the right and 
left ends of the takeup tube 141. respectively. It should 
be noted that the supply spools 1 36a, 1 36b serve as the 
supply spool 25 shown in Fig. 1 , and the takeup spools 
1 36c. 136d serve as the takeup spool 26 shown In Fig. 
1, Each of the spools 136 are formed by, for example, 
compound resin injection molding. 
[0053] The ink ribbon 127 is the same as the ink rib- 
bon 27 described in the first embodiment and is wound 
around the supply tube 140 and the takeup tube 141 . 
[0054] Next, the spools 136a. 136c will be described 
while referring to Figs. 14(a) and 14(b). It should be not- 
ed that because the supply spool 136a and the takeup 
spool 136c have the same configuration and dimen- 
sions, only the supply spool 136a will be described so 
as to avoid duplication in explanation. As shown in Fig. 
1 4(b). the supply spool 1 36a has a cylindrical inner shaft 
142a, a flange 143a, and a cylindrical supporting shaft 
144a. The inner shaft 142a is for fitting in the right end 
of the supply tube 1 40, and is formed with a pair of en- 
gagement protrusions 145a adjacent to the flange 143a. 
As shown in Fig. 14(b). the engagement protrusions 
145a are arranged at an angle 61 of 180 degrees with 
respect to an axial center of the supporting shaft 144a. 
The supporting shaft 144a is formed with a plurality of 
protruding ribs 146a at its outer peripheral surface. The 
protruding ribs 146a are separated by an appropriate 
distance from one another around the circumference of 
the supporting portion 144a. 

[0055] Next, the supply spool 136b will be described 
while referring to Figs. 11, 12, and 15(a) to 16(b). As 
shown in Fig. 11, the supply spool 136b has a first por- 
tion 1 39b and a second portion 1 38b detachably en- 
gaged with the first portion 139b. As shown in Figs 16 
(a) and 16(b). the first portion 13gb is formed with an 
inner shaft 142b. a flange 143b. and a supporting shaft 
1 44b. As shown in Fig. 1 2, the inner shaft 1 42b is formed 


12 

with a pair of engagement protrusions 145b and a pair 
of altachment holes 163b adjacent to the flange 143b. 
The engagement protrusions 145b are arranged at an 
angle of 180 degrees with respect to an axial center of 

5 the inner shaft 142b. The attachment holes 163b are 
penetrating the inner shaft 142b in its radial direction. 
[0056] As shown in Figs. 1 5(a) and 1 5(b), the second 
portion 13Bb has a gear 148b, an outer shaft 149b, and 
a pair of arms 165b- Each of the arms 164b is formed 

10 with an engagement portion 165b extending radially out- 
ward from the corresponding arm 164b. The engage- 
ment portions 165b are engageable in the attachment 
holes 163b formed in the inner shaft 142b. 
[0057] According to this configuration, when the arms 

IS 164b are inserted into the support shaft 144b against 
the resilient force of the arms 164b. the engagement 
portions 165b engage in the attachment holes 163b, 
thereby preventing the outer shaft 144b fronn uninten- 
tionally separating from the Inner shaft 1 42b. 

20 [0058] Next, the takeup spool 1 36d will be described. 
The takeup spool 136d has a configuration and dimen- 
sions similar to those of the supply spool 136b. There- 
fore, detailed description of the takeup spool 136d will 
be omitted. However, as shown in Figs. 11 and 13(b), a 

2S supporting shaft 1 44d of the takeup spool 1 36d has a 
diameter greater than a diameter of the supporting shaft 
144b of the supply spool 136b. Also, positions where 
engagement protrusions 145d in the takeup spool 136d 
are formed differ from that in the supply spool 136b. 

30 Specifically, as shown in Fig. 17, the engagement pro- 
trusions 145d are arranged at an angle 62 of 120 de- 
grees with respect to an axial center of a support shaft 
144d. 

[0059] Next, the supply tube 1 40 and the takeup tube 
3S 141 will be described. As shown in Fig. 12. the supply 
tube 140 Is formed with a pair of grooves 160a in its right 
end and a pair of grooves 160c in its left end. Similarly, 
the takeup tube 141 is formed with a pair of grooves 
160c in its right end and a pair of grooves 160d in its left 
40 end. Each pair of the grooves 160a to 160d are for en- 
gaging with the corresponding engagement protrusions 
145a to 145d of the spools 136. Although not shown in 
the drawings, the grooves 160d at the left end of the 
takeup tube 141 are arranged at an angle of 120 de- 
45 grees with respect to an axial center of the takeup tube 
141 . On the other hand, each pair of the other grooves 
160a to 160c are arranged at an angle of 180 degrees 
with respect to an axial center of the corresponding lube 
140, 141. 

so [0060] With this configuration, the takeup spool 1 36d 
can only be:mounted in the left end of the takeup tube 
141. In this way, the position where the takeup spool 
136d can be attached is restricted. On the other hand, 
the spools 1 36a to 136c are arranged at the same angle 

ss G1, and so can fit into any end of the tubes 140, 141, 
with the exception of the left end of the takeup tube 1 41 . 
[0061] Next, an explanation for configuration of the 
cartridge case 135 according to the third embodiment 
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will ba provided while referring to Figs. 11 to 13(b). As 
shown in Figs. 11 and 12, the cartridge case 135 in- 
cludes a supply-side upper cover 135a, a takeup-side 
upper cover 135b, a pair of connection ribs 152, 153, 
and four side plates 151a, 151b, 151c, 151d. All of these 
components are formed integrally by, for example, com- 
pound resin injection molding. The supply-side upper 
cover 1 35a and the takeup-side upper cover 1 35b are 
elongated In the left and right directions. The connection 
rib 152 connects the left end of the supply-side upper 
cover 1 35a to the left end of the takeup-side upper cover 
135b. Similarly, the connection rib 153 connects the 
right end of the supply-side upper cover 1 35a to the right 
end of the takeup-side upper cover 135b. As a result, 
the connection ribs 152, 153, the supply-side upper cov- 
er 1 35a, and the takeup-side upper cover 1 35b define 
a window portion 1 54. 

[0062] The side plates 151a to 151d are disposed 
where the connection ribs 152. 153 connect the supply- 
side upper cover 1 35a and the takeup-side upper cover 
135b. As shown in Fig. 13(a), the side plates 151a, 151c 
are formed with support openings 155a, 155c, respec- 
tively. Since the side plates 151a and 151c have the 
same configuration as the side plates 51a and 51c of 
the first embodiment, detailed description will be omit- 
ted. 

[0063] On the other hand, as shown in Fig. 1 3(b), the 
side plates ISIb, 161d are formed with circular holes 
166, 167, respectively. The circular hole 167 has a di- 
ameter greater than a diameter of the circular hole 166. 
The circular hole 167 is capable of freely fitting the sup- 
port shaft 144d of the takeup spool 136d. The circular 
hole 166 is capable of freely fitting the support shaft 
144b of the supply spool 1 36b, but not the support shaft 
144d of the takeup spool 1 36d, 

[0064] Next, operations for attaching the spools 1 36b, 
1 36d to the cartridge case 1 35 will be described. First, 
the support shaft 144d of the takeup spool 1 36d is fitted 
into the circular hole 167 from the inner side of the side 
plate 1 51 d so as to protrude outward through the circular 
hole 167. Then, the arm 164d of the outer shaft 149d is 
inserted into the supporting shaft 144d from outside of 
the side plate 151d so that the side plate 151d is sand- 
wiched between the flange 143d and the gear 148d. At 
this time, the engagement portions 1 65d at the front tip 
of the arm 164d engage into the attachment holes 163d 
of the Inner shaft 142d. In this way, the takeup spool 
136d is prevented from unintentionally separating from 
the cartridge case 135. Then, the supply spool 136b is 
attached to the side plate 151b in the same manner as 
the takeup spool 136d described above. Because, as 
described above, the takeup spool 1 36d has the large 
diameter support shaft 144d, the takeup spool 1 36d can 
only be mounted in the circular hole 167. Therefore, the 
position where the spool 136d is mounted is restricted 
with respect to the cartridge case 1 38. 
[0065] The diameter of the support shaft 144b is 
smaller than the diameter of the circular hole 166, and 


the diameter of the support shaft 144d is smaller than 
the diameter of the circular hole 167. Therefore, as 
shown in Figs. 18 and 19. axial lines of the spools 136b. 
136d can be oriented at a slant with respect to the cor- 
s responding side plate 151b, 151d. This configuration is 
advantageous for reasons to be described later. 
[0066] Next, operations for mounting the ink ribbon 
127 to the cartridge case 1 35 will be described. First, as 
shown in Fig. 10, the cartridge case 1 35 with the spools 

10 1 36d, 1 36b attached thereto is turned upside down, that 
is, with the upper covers 135a, 135b facing downward. 
Then, the left ends of the supply tube 1 40 and the takeup 
tube 141 are engaged with the spools 136b, 136d, re- 
spectively. At this time, since the axial lines of the spools 

IS 1 36b. 1 36d can be oriented at a slant with respect to the 
corresponding side plate 151b, 151d, the supply tube 
140 and the takeup tube 141 can be mounted without 
removing the spools 1 36b, 1 36d from the cartridge case 
135, and moreover without the ink ribbon 127 bumping 

20 against the cartridge case 135. Also, since the left end 
of the takeup tube 141 can be engaged only with the 
takeup spool 1 36d, the ink ribbon 127 can be mounted 
only with a specific orientation to the cartridge case 1 35, 
that is, without mistaking the upper and lower surfaces 

2S and right and left sides of the ink ribbon 127. 

[0067] Next, the spools 136a and 136c are mounted 
in the right sides of the supply tube 140 and the takeup 
tube 141. It should be noted that because the supply 
spool 1 36a and the takeup spool 1 36c have the same 

30 configuration, the spools 1 36a. 1 36c can be attached to 
the right end of either the supply tube 1 40 or the takeup 
tube 1 41 . Afterwards, the supporting shafts 144a. 144c 
of the spools 1 36a, 1 36c are inserted into the corre- 
sponding support openings 155a, 155b. As a result, the 

35 axial lines of the tubes 1 40, 1 41 are oriented perpendic- 
ular with respect to the side plates 151a, 151c. Also, in 
the same manner as in the first embodiment described 
above, the supporting shafts 1 44a, 1 44c protruding from 
the right side of the cartridge case 1 35 are arranged sub- 

40 stantially concentric with the inner peripheral surface of 
the support openings 1 55a, 1 55c thereby preventing the 
protruding ribs 1 46a, 1 46c from contacting with the inner 
peripheral surfaces defining the support openings 1 55a. 
155c. 

45 [0068] When the ink ribbon cartridge 1 24 is dismount- 
ed from the facsimile machine 1, the protruding ribs 
146a. 146c of the spool 136a, 136c prevent the spools 
136a, 136c, that is. the supply tube 140 and the lakeup 
tube 1 41 , from rotating in the same manner in the above- 
so described first embodiment. As a result, the ink ribbon 
127 wound around the supply tube 140 and the takeup 
tube 141 will not loosen. 

[0069] According to the third embodiment described 
above, the operations for exchanging the ink nbbon 1 27 
55 can be performed without dismounting the spools 1 36b, 
136d from the cartridge case 135. Therefore, it is un- 
necessary for an operator to test to find out the correct 
combination of spools 136 and side plates 151 each 
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time operations for exchanging the ink ribbon 127 are 
performed. Therefore, the operations for exchanging 
the ink ribbon 127 can be quickly performed. 
[0070] While the Invention has been described in de- 
tail with reference to specific embodiments thereof, it s 
would be apparent to those skilled in the art that various 
changes and modifications may be made therein with- 
out departing from the spirit of the invention, the scope 
of which is defined by the attached claims. 
[0071] For example, the ink ribbon cartridge accord- io 
ing to the present invention is used in a facsimile ma- 
chine in the above-described embodiments. However, 
the ink ribbon cartridge of the present invention can be 
used in a printer, a copy machine, or a machine provided 
with a plurality of these functions, ^5 
[0072] Also, instead of or In addition to the above-de- 
scribed configurations, a portion or all of the side plate 
51 d (T51d)can be colored in one color, lor example, red, 
and a portion or all of the corresponding takeup spools 
36d (1 36d) can be colored in the same color, that is, red, 20 
as the side plate 51 d (151d). Also, portions or all of the 
other three spools 36a to 36c (136a to 136d) can be 
colored In a different color, such as green, Instead of 
red- Moreover, the left end of the takeup body 41 (141) 
can be colored in the first color (red). With this configu- 2S 
ration, the operator can mount the ink ribbon with the 
correct orientation, that Is, with the upper side facing up 
and right and left side facing right and left Into the car- 
tridge case 35 (1 35) by arranging the same colored por- 
tions with extreme ease. In addition to this, the side 30 
plates of the cartridge case can also be colored in a dif- 
ferent color so that the operator can recognize the right 
and left sides of the cartridge case 35 (1 35). 


Claims 

1 . An ink ribbon cartridge comprising: 

a case having a first plate and a second plate ^^o 
facing the first plate, the first plate being formed 
with a first opening and a second opening each 
with a cutout portion, the second plate being 
fomned with a third opening and a fourth open- 
ing; "'^ 
a first spool detachably rotatably mounted in 
the first opening; 

a second spool delachably rolalabiy mounted 
in the second opening; 

a third spool having a gear and detachably ro- 50 
tatably mounted In the third opening; 
a fourth spool having a gear and detachably ro- 
tatably mounted in the fourth opening; 
a first tube having a first end and a second end 
opposite from the first end, the first end being 55 
detachably engaged with the first spool, the 
second end being detachably engaged with the 
third spool; 


a second tube having a third end and a fourth 
end opposite from the third end, the third end 
being detachably engaged with the second 
spool, the fourth end being detachably en- 
gaged with the fourth spool; and 
an ink ribbon wound around the first tube and 
the second tube. 

2. The ink ribbon cartridge according to claim 1. 
wherein each of the first end, the second end, the 
third end, and the fourth end is formed with a pair 
of grooves, the grooves of the fourth end being ar- 
ranged at a different angle from the first end, the 
second end, and the third end, with respect to an 
axial center of the second tube; and 

each of the first spool, the second spool, the 
third spool, and the fourth spool Is formed with a 
pair of protrusions engageable with the correspond- 
ing pair of the grooves, the protrusions of the fourth 
spool being arranged at a different angle from the 
first spool, the second spool, and the third spool, 
with respect to an axial center of the fourth spool. 

3. The ink ribbon cartridge according to claim 1 or 2, 
wherein each of the third spool and the fourth spool 
includes an inner portion and an outer portion dis- 
posed in inner and outer sides of the case, and the 
gear is provided to the outer portion. 

4. The ink ribbon cartridge according to claim 1 , 2 or 
3 wherein each of the first spool, the second spool, 
the third spool, and the fourth spool Includes a sup- 
porting shaft at which each of the first spool, the sec- 
ond spool, the third spool, and the fourth spool is 
supported in the corresponding first opening, sec- 
ond opening, third opening, and fourth opening, re- 
spectively, the supporting shaft of the fourth spool 
having a diameter greater than a diameter of the 
supporting shafts of the first spool, the second 
spool, and the third spool. 

5. The ink ribbon cartridge according to any preceding 
claim wherein the third spool is in a color different 
from a color of the first spool, the second spool, and 
the fourth spool. 

6. The Ink ribbon cartridge according to any preceding 
claim , wherein each of the first spool and Ihe sec- 
ond spool includes a supporting shaft at which each 
of the first spool and the second spool is supported 
in the corresponding one of the first opening and 
the third opening, the supporting shaft having a pe- 
ripheral surface formed with at least one protrusion 
for preventing idle rotation of the corresponding one 
of the first spool and the second spool. 

7. The ink ribbon cartridge according to claim 6, 
wherein the cutout portion is defined by edges, and 
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the at least one protrusion formed to the supporting 
shaft prevents idle rotation by catching on the cutout 
portion. 

8. The ink ribbon cartridge according to claim 6 or 7 s 
wherein each of the first opening and the second 
opening is defined by an inner surface formed with 

at least one protrusion for catching on the at least 
one protrusion of the supporting shaft. 

10 

9. An ink ribbon cartridge comprising; 

a case having two pairs of a right side plate and 
a left side plate each formed with an opening 
with a cutout portion defined by edges; is 
two pairs of a right spool and a left spool each 
having a supporting shaft, each of the right 
spool and the left spool being detachably rotat- 
ably mounted in a corresponding opening, 
wherein the supporting shall of either one of the 20 
right spool and the left spool has a peripheral 
surface formed with at least one protrusion for 
catching on the edges defining the cutout por- 
tion. 

2S 

10. The ink ribbon cartridge according to claim 9, 
wherein when the case is lifted up by a user, the 
supporting shaft falls down with respect to the open- 
ing, and the at least one protrusion formed to the 
supporting shaft catches on the edges defining the 30 
cutout shaft, thereby preventing idle rotation of the 
corresponding one of the right spool and the left 
spool. 

11. The ink ribbon cartridge according to claim 9 or 10 35 
wherein when the case is placed on a flat surface, 

the supporting shaft is pushed up with respect to 
the opening, and the at least one protrusion formed 
to the supporting shaft catches on the edges defin- 
ing the cutout portion, thereby preventing idle rota- 40 
tion of the corresponding one of the right spool and 
the left spool. 

12. The ink ribbon cartridge according to claim 9, 10 or 
11 wherein the opening is defined by an inner sur- 
face formed with at least one protrusion for catching 
on the at least one protrusion formed to the support- 
ing shaft. 

13. The ink ribbon cartridge according to claim 9. 10, so 
- 11 or 12 wherein when the ink ribbon cartridge is 

mounted in an image forming device, the right spool 
and the left spool are arranged in an concentric con- 
dition with respect to the corresponding openings. 
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FIG. 10 (a) 



FIG. 10 (b) 
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FIG. 16 (a) FIG. 16 (b) 
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